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Novel acidic indole compounds and their use as antiallergy agents. 

© There are disclosed compounds having the following 
general formula (I): 

Q 



1' 



(i) 



an alkoxy having from one to twelve carbon atoms, mercap- 
to, an alkylthio having from one to four carbon atoms, a 
phenylthio radical, a substituted phenyithio radical, an 
alkylsulphinyl having from one to four carbon atoms, a 
phenylsulphinyl radical, a substituted phenylsutphinyl radic- 
al, an alkylsulphonyl hving from one to four carbon atoms, a 
phenylsolphonyl radical, a substituted phenylsolphonyl 
radical an amino group, or a substitued amino group; and 
R* is 



and pharmaceutical^ acceptable salts thereof, wherein: 

R 1 and Q are each, independently, H. an alkyl having 
from one to twelve carbon atoms, an alkoxy having from one- 
to twelve carbon atoms, mercapto. an alkylthio having from 
one to four carbon atoms, an alkylsulphinyl having from one 
to four carbon atoms, an alkylsulphonyl having from one to 
four carbon atoms, a hydroxy group, a nitro group, an amino 
group, substituted amino group or a halogen, R 1 being 
further chosen from a methylenedioxy radical attached to 
adjacent carbon atoms of the benzene ring; 

R* is H, an alkyl having from one to twelve carbon atoms, 
a phenyl radical, a substituted phenyl radical or a benzyl 
radical; 

R a is H. an alkyl having from one to twelve carbon atoms. 
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Methods of preparing the compounds, compositions 
comprising the compounds and the pharmaceutical use of 
the compounds are also disclosed. 
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ACIDIC INDOLE CCMPOUNPS AND THEIR USE AS ANTIAT.T TOr^v &ry>jpg 

The present invention provides novel acidic 
indole compounds, novel methods for synthesis thereof, 
selected novel Lnternjediates, pharmaceutical 
compositions and uses of the novel compounds, 
particularly as antiallergic agents- Additionally, 
the compounds prevent the release of mediators such as 
leukotrier.es froc- basophils and neutrophils providinc 
activity useful in cardiovascular disorders as well as 
in antiinflammatory and antimigraine treatment* See 
;B. Samuel ss on, "Leukotrienes: Mediators of Immediate 
.Hypersensitivity Reactions and Inflammation, " Science , 
.Vol, 22C, pp 568 (1983)., P« J. Piper, 'Leukotrienes, * 
Trends in Pharmacological Sciences , pp 75 & 77 (1983), 
and J. L. Romson, et al; "Reduction of the Extent of 
Ischemic Myocardial Injury by Neutrophil Depletion in 
the Dog,* Circulation , Vol. 67, p 101€ (1983) • 
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European Pattnt Application 71,935 disclose* 
indole derivatives. However,, the novel compounds of 
the present invention include differences from the 
compounds in EP 71,935 not suggested by its 
disclosure . 

Furthermore, the antiallergic utility new found 
for the ncvel ccmpcunds of the present invention is 
net within the teachings for the indole derivatives 
disclosed by the EP 71 , 93r reference. 
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wherein (1) R 1 and Q are independently H, alkyl of 
from one to twelve carbons, inclusive , alkoxy of from 
one to twelve carbons, inclusive, mercapto, alkyl thio 
of from one to four carbons, inclusive, alkylsulf inyl 
of from one to four carbons, inclusive, alkylsulf onyl 
of from one to four carbons, inclusive, hydroxy, Re- 
taken twice having each on adjacent carbons such that 
the two together are methylenedioxy, nitro, 

amino, substituted amino, or halogen? (2) R 2 is B, 
alkyl of from one to twelve carbons, inclusive, 
phenyl, substituted phenyl, or benzyl; (3) R 3 is H, 
alkyl of from one to twelve carbons, inclusive, alkoxy 
of from one to twelve carbons, inclusive, mercapto, 
alkyl thio of from one to four carbons, inclusive, 
phenyl thio, substituted phenylthio, alkylsulf inyl of 
from one to four carbons, inclusive, phenylsulf inyl , 
substituted phenylsulf inyl , alkylsulf onyl of from one 
to four carbons, inclusive, phenylsulf onyl, sub- 
stituted phenyl sulfonyl, amino, and substituted 
amino? and (4) R 4 is A or B? and pharmaceutical^ 
acceptable salts thereof. 

Further, the present invention includes a process 
for the preparation of a compound of Formula I, 
wherein R 1 , Q, r2 , r3, and r4 are as defined 
above, which comprises treating a compound having the 
Formula III, wherein R 1 , Q, r2, and R 3 are as 
defined above to obtain the compound of Formula I as 
shown in Scheme I. 

The process which comprises treating the compound 
of Formula III to obtain the compound of Formula 1^, 
wherein R 4 of Formula I is the moiety shown by A 
comprises contacting the compound of Formula III 
with the compound of Formula II, in the presence of a 
coupling agent. See Scheme II. 

A compound of Formula III is known or can readily 
be prepared from compounds known in the literature. 
For example, compounds of Formula III wherein R 3 is 
an amino or a substituted amino may be prepared in a 
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manner analogous to or derived from the process 
described by P. C. Unangst, J, Heterocyclic Chem. , 
Vol. 20, 495 (1983). Unangst describes compounds 
in which the substituent is an amino. Substituted 
amino groups can be prepared from the amino compounds 
by standard methods. 

An alternate route to compounds of Formula III 
having R 3 as amino or substituted amino groups may 
be analogous to a reaction described by M. A. Khan, 
et al, in Chain > Pharrc. Bull. , Vol. 25, 3110 (1977). 

Compounds of Formula III Wherein R^ is a 
mercapto or alTcylthio within the present inven- 
tion is shown or can be made by procedures from 
analogous compounds to those shown by K. Nagarajan, 
et al, Indian J. of Chem. , Vol. 20B, 672 (1981). 
Likewise, compounds of Formula III wherein R^ is 
alfcylsulf inyl or alkylsulfonyl can be prepared by 
oxidation of the corresponding allcylthio compounds 
by methods familiar to those skilled in the art. 

The process which comprises treating the compound 
of Formula III to obtain the compound of Formula 1 2 
wherein R 4 of Formula I is the moiety shown by B is 
one in which the compound of Formula III is (1) 
contacted with ammonia and the resulting amide 
dehydrated to give a compound of Formula IV, wherein 
R 1 / Q/ R 2 # and R 3 are as defined above and (2) the 
compound of Formula IV is then treated* in a manner 
analogous to that described by the K. Sisido cited 
reference hereinafter to give the compound of Formula 
Formula l2« See Scheme III. 

Additionally, the present invention includes a 
process for the preparation of the compound of Formula I3 
wherein R^, Q, and r2 are as defined above and OR^ 
wherein R 6 is "benzyl or alXyl of from one to twelve 
carbons, inclusive, which comprises (1) esterifying a 
compound of Formula VTI , (2) treating the .esterif id- 
eation product to obtain a compound of Formula VI 
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by a reaction analogous to that described by 
K. Sisido, et al, J. Organometallic Chem. f Vol. 33, 
337 (1971), protecting the compound of .Formula VT 
wherein Y is an appropriate protecting group, and 
5 cyclizing the protected compound, and finally, 

alkylating with a compound HalR 6 , wherein R 6 is as 
defined above, and then deprotecting to obtain the 
compound I3. Cyclization is accomplished generally 
by treating the protected compound of Formula VI with 

10 potassium butoxide in tetrahydrof uran. See Scheme IV. 
Cyclization can also be used to prepare a 
compound of Formula IV of Scheme III for use aa an 
intermediate in the preparation of compounds of 
Formula I3 described above* For example, 

15 esterif ication of a co mp ound of Formula VTII, wherein 
Rl and r2 are as defined above may be followed by 
cyclization to obtain the compound IV* See Scheme V* 
The antiallergy activity of the compounds having 
the Formula I of the present invention was determined 

20 by the well-)tnown Schultz-Dale procedure, that is 

described in N. Chand, et al, Agents and Actions , Vol . 
8, 171 (1978), or the Herxheimer in vivo antiallergy 
test, described in H. Herxheimer, J* Physiol, (London) 
Vol. 117, 251 (1952). 

25 By virtue of this antiallergy activity the 

compounds of Formula I are useful in treating an 
allergic hypersensitivity reaction (AHR) having 
broad symptoms. For example, the symptoms may 
include dermatitis, lacrimation, nasal discharge, 

30 coughing , sneezing, nausea, vomiting, diarrhea, 

difficulty in breathing, pain, inflammation, and in 
severe cases, anaphylactic shock, circulatory collapse, 
and even death. The AHR is found in man as well as 
other animals suffering from bronchial asthma, 

3 5 seasonal pollinosis (e.g., hayfever), allergic 
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rhinitis, urticoria, allergic conjunctivitis, food 
allergies, and anaphylactoid reactions. 

In an AHR an antibody (reagin in man) influences 
the cell membrane of a mast cell by reacting with 
5 an antigen, to initiate reactions within the mast 
cell which ultimately causes release of mediators 
(bioactive compounds) such as bradykinin, slow 
reacting substance A (SRS-A), histamine, serotonin 
(5HT), possibly some prostaglandins, or other not now 

10 lenown substances- The mediator is released from the 
mast cell whereupon it attaches to suitable receptor 
sites (e.g., on smooth muscle) resulting in AHR attacX 
symptoms. Various methods are used to relieve the 
symptoms of AHR. It is not known, however, what 

15 mechanism is effected for the antiallergic use by the 
compounds having Formula I of the present inventions. 

Pharmaceutical compositions are prepared from 
corqpound Formula I and salts thereof described as 
the present invention having inert pharmaceutical 

20 carriers. The compositions may be either solid 
or liquid. 

A physician or veterinarian of ordinary skill 
readily determines a subject who is exhibiting AHR 
symptoms. Regardless of the route of administration 

2 5 selected, the compounds of the present invention are 
formulated into pharmaceutical^ acceptable dosage 
forms by conventional methods known to the 
pharmaceutical art. 

The compounds can be administered in such oral 

30 unit dosage forms such as tablets, capsules, pills, 
powders, or granules. They also may be administered 
rectally or vaginally in such forms as suppositories 
or bougies; they may also be introduced parenterally 
(e.g., subcutaneous ly, intravenously, or intramuscu- 

35 larly), using forms known to the pharmaceutical art. 

They are also introduced directly to an affected area. 
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(e.g., in the form of eye drops or by inhalation). 
For the treatment of AHR induced conditions such as 
erythema, the compounds of the present invention may 
also be administered topically in the form of oint- 
5 ments, creams, gels, or the like* In general, the 
preferred route of administration is orally. 

An effective but nontoxic quantity of the 
compound is employed in treatment. The ordinarily 
skilled physician or veterinarian will readily deter- 

10 mine and prescribe the effective amount of the 

anti-AHR agent to prevent or arrest the progress of 
the condition. In so proceeding, the physician or 
veterinarian could employ relatively low dosages at 
first, subsequently increasing the dose until a 

15 maximum response is obtained. 

Initial dosages of the compounds of the inven- 
tion having Formula I are ordinarily in the area of 
10 mg up to 2 g per day orally, preferably 10 nq to 
500 mg per dose orally, given from one to four 

20 times daily or as needed. When other forms of 

administration are employed equivalent doses are 
administered. 

The compounds of this invention can also be 
administered as pharmacologically acceptable salts 

25 such as can be readily prepared with inorganic and 
organic bases, such as NaOH, KOH, Mg(OH2), Ca(0H)2* 
NH4OH, substituted ammonium salts, L-arginine, 
choline, N-methyl glucamine and the like. 

The novel compounds of Formula I are named as 

30 derivatives of indoles by virtue of a nitrogen 

containing heterocyclic five-tnemfrered ring fused to 
a phenyl ring. The fused rings are numbered counter- 
clockwise starting with the nitrogen atom at the one 
position as shown in the ring system of Formula I'. 

3 5 Certain compounds within the scope of Formula I 

are preferred, since they have a more advantageous 
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pharmacologic effect. Preferred compounds include 
coxnpounds -of Pormula I wherein Q is hydrogen. 
Compounds of the Formula 1 more preferred are the 
following compounds : (1) 5-methory-3- ( 1-methy 1- 
ethoxy )-l-phenyl-N-lH-tetrazol-5-yl-lH- indole- 
2-*carboxamide, and (2) 3-ethoxy-5-methoxy-l-phenyl- 
N-lH-terazol-5-yl-lH-indole-2carboxamide . 

Of the above , the most preferred compound 
is 5-methory-3-(l-methylethoxy)-l-phenyl-N-lH- 
tetrazol-5-yl-lH-indole-2-carboxamide. 

AJLkyl of from one to four carbons, inclusive, is 
methyl, ethyl, propyl, butyl, or isomeric forms therof. 

Aikyl of from one to twelve carbons, inclusive, 
is methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, 
octyl, nonyl, etc, and includes isomeric forms of the 
alkyl of from one to six carbons, inclusive- Alkyl 
of from one to six carbons, inclusive, are preferred. 

Alkoxy of from one to twelve carbons, inclusive, 
is methoxy, ethoxy, propoxy, butoxy, etc, and 
includes isomeric forms of alkoxy of from one to 
six carbons, inclusive. Alkoxy of from one to six 
carbons, inclusive, are preferred. 

Substituted phenyl is a phenyl having at least 
one substiuent and particularly one or two substi- 
tuents such as, alkyl of from one to four carbons, 
inclusive, alkoxy of from one to four carbons, 
inclusive, hydroxy, nitro, amino, substituted amino, 
mereapto, alkylthio of from one to four carbons, 
methylenedioxy, or balogen. 

Substituted amino is mono- or di-alXyl amino 
wherein alkyl is from one to four carbons, inclusive. 

Halogen is fluoro, chloro, bromo, iodo, or 
trif luoromethyl . 

The compounds of this invention are synthesized 
as illustrated in Schemes I-V. 

Generally, the compounds having the Formula I, as 
illustrated in Scheme I are prepared by treating an 
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indole-2-carboxylic acid of Formula III wherein Rl, q, 
R 2 , and R 3 are as defined above. 

A 3-alkoxy ester of Formula IX, wherein r!,.Q, 
and R2 are as defined above , r3 is alkoxy, and r5 
5 is benzyl or alkyl of from one to six f inclusive, as 
shown in Scheme VI may be prepared by methods 
analogous to those Xnown in the literature- See for 
example, H. Plieninger, et al, Chem. Ber. , Vol. 104, 
1863 (1971), and J . Galun, et al, J. Heterocyclic 

10 Chem. , Vol. 16, 221 (1979). If r3 is hydroxy in the 
compound of Formula IX it must be protected by, for 
example, treatment with a compound of Formula R$x 
wherein R$ is alkyl of from one to six carbons, 
inclusive, or benzyl and X is halogen, sulfonate or 

15 tlie lifce using conditions analogous to those known in 
the art. Protection of other Rl # q, r2, or r3 
groups is also readily understood by those skilled in 
the art* 

The 3-£lkoxy ester is then converted to 
20 carboxylic acids of Formula III wherein Rl, q, and 
r2 # are as defined above, and r3 is alkoxy. 

The conversion is accomplished using standard 
conditions, such as, using either a strong base, NaOR, 
KOH, and the like, or analogous organic bases such as , 
25 potassium tertiary-butoxide, or the like followed by 
acidification. (see a similar process in indole 
chemistry in the A. Galun, et al, reference cited 
above ) . 

Additionally, the general preparation of a 
30 compound of Formula I wherein r4 i s A , R 3 is amino 
or substituted amino and r1, q, and r2 are as 
defined above may also be accomplished as shown in 
Scheme VTI. That is, a mixture of a compound of 
Formula XX wherein r1, Q, and r2 are as defined 
35 above and an alkylaldehyde of from one to four 

carbons, inclusive in a solvent such as tetrahydro- 
furan, acetonitrile or the like, is treated 
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with sodium cyanoborohydride. The resulting compound 
of Formula XXI wherein R? and r8 are independently 
hydrogen or alkyl of from one to four carbons, 
inclusive, and Rl and Q are as defined above is then 
5 reacted with R 2 CI or r2 Br wherein R2 is as 

defined above to obtain the compound of Formula IX. 
Such a compound of Formula IX, wherein R 1 , Q, r2 and 
r7 and R s are as defined above may be directly 
coupled with the compound of Formula II in the 

10 presence of lithium diisopropyl amine or treated as 

shown in Schemes VI and further, optionally treated as 
for Schemes I, II or III as described above. 

A compound of Formula XX wherein R 1 is 5-methoxy 
and Q is hydrogen is known and is prepared by the 

15 procedure described in S. V. Simakov, et al # 

Khim-Farm. Zh », 17, p. 1183 (1983). Other definitions 
for R 1 and Q in the compound of Formula XX may be 
prepared by analogues procedures. 

The preparation of XXI is generally conducted by 

20 the procedures known as reductive ami nation and the 

further reaction to convert the compound of Formula XXI 
to the compound of Formula IXi, is analogous to 
the reaction having conditions known as an Ullmann 
reaction. 

25 Also, the compound of Formula I wherein R 4 is 

A, and R 3 is alkylthio or alkylsulf onyl may be 
prepared by the processes show in Scheme VIII. The 
compounds of Formula XXX wherein R 1 and Q are as 
defined above are prepared by known methods, methods 

30 analogous to known methods or are commercially 

available and are reacted with R 2 Br or R 2 C1 wherein 
R 2 is as defined above using conditions analogous to 
those described as an Ullmann reaction and shown as 
step 2 of Scheme VIII. Then the carboxylic acid group 

35 is protected, for example, by reaction with CH 3 I to 
form an ester of Formula XXXII wherein R 1 , Q, and R 2 
are as defined above and then treated with thionyl 
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chloride in a reaction similar to that described by 
J. Szmuszkovicz, J. Org. Chen ., 29 , p 178 (1964) to 
obtain, the sulfinyl chloride of Formula XXXIII therein 
R 1 * Q, and R 2 are as defined above. 
5 The compound of Formula XXXIII reacts with a 

Grignard reagent or an alkyl cuprate reagent to yield 
aDcylsulfinyl or phenyl- or substituted phenyl- 
sulf inylindoles of the Formula XXXIV wherein R 9 is 
aDcyl of from one to four carbons, inclusive, phenyl 

10 or substituted phenyl. The sulfinyl indoles of 

Formula XXXIV may then be reduced with trif luoroacetic 
anhydride and sodium iodide to provide the compound of 
Formula IX, or further reacted to give the compound of 
Formula IX3 . Again the Formula IX may be coupled 

15 with 5-aminotetrazol by various procedures discussed 
above to give a compound of Formula I wherein r3 is 
SR 9 wherein r9 is as defined above and R 1 , Q, and 
R 2 a-re also as defined above. A compound of Formula 
I wherein R 3 is SR9 may of course, be further 

20 treated with standard oxidizing reagents such as 

potassium permanganate, metachloroperbenzoic acid, or 
the like using conditions analogous to those known for 
similar reactions to obtain a compound of Formula I 4 
wherein R 9 is as defined above. The preparation of 

25 compounds of Formula I wherein R 3 is a sulfur 

containing group as described hereinabove is shown in 
Scheme VIII. 

Particularly, the processes described above 
include compounds wherein R* is 5-methoxy, Q is 

30 hydrogen, and R 2 is phenyl or benzyl beginning with 

either a commercially available compound or a compound 
described by Y. Murakami, et al. in Synthesis p 738 
(1984). 

The 3-alkory carboxylic acids of Formula III 
3 5 may be purified by conventional methods or employed 
without separation in the step shown in Scheme I. 
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Th i a step ia accomplished by methods known in the 
art, for example, by coupling the 3-alXoxy carboxylic 
acids of Formula. Ill with 5-aminotetrazole of Formula 
II, in the presence of coupling agents. Such agents 
5 include 1, 1/ -car bony Idi imidazole, dicyclohexyl- 
carbodiimide, and the liXe. See Scheme II. 
Appropriate solvents for the step shown in Scheme II 
may be, for example, N, N— dime thy If or amide (DMF) , 
acetonitrile, tetrahydrof uran, chloroform, or 

10 dichloromethane. Recrystallization of compounds I, may 
be accomplished in various solvents, such as 
d ime thy 1 forma mi de (DMF ) either alone or in combination 
with H2O, acetonitrile in combination with water or 

15 with DMF and water, acetone , ethyl acetate, methanol 
alone or in combination with water, 2-methoxyethanol 
in combination with water, 2-propanol either in 
combination, with water or in combination with DMF and 
water • 

20 The starting materials required for the processes 

described in this invention are either commercially 
available or they can be synthesized by methods taovn 
in the art of organic chemistry- For example, an 
acid intermediate having the Formula III wherein R 1 , 

25 Q, and R 2 are hydrogen, R 3 is methoxy, is described 
by N. T. Modi, et al, J. Org. Chem. , Vol. 35, 2228 
(1970), and a methyl ester of the compound having the 
Formula III, wherein R 1 and Q are hydrogen, R 2 is 
methyl, is as described in French Patent Number 

30 1,503,908 (see Chem. Abst. , Vol. 70, 37, 651 (1969). 

Likewise, an ester of the acid having the Formula III, 
wherein R 1 is methoxy or chloro, Q is hydrogen, R 2 
is phenyl or 4-methoxyphenyl , R 3 is hydroxy, can be 
prepared in a manner analogous to that described by P. 

35 Friedlander, et al, Chem. Ber. , Vol. 55, 1597 (1922). 
Also, various esters of acids of indole compounds for 
use as precursors in a process of the present 
invention can be made in view of the teachings of 
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P. C. Unangst, et al, J . Heterocyclic Chem. , Vol. 21, 
709 (1984). 

Under certain circumstances it is necessary to 
protect either the N or 0 of intermediates in the 
5 above noted process with suitable protecting groups 
which are known. Introduction and removal of such 
suitable oxygen and nitrogen protecting groups are 
well known in the art of organic chemistry; see for 
example, (1) "Protective Groups in Organic Chemistry," 
10 J. F. W. McOmie, ed . , (New York, 1973), pages 43ff, 
95ff; (2) J. F. w. McOmie, Advances in Oroanic 
Chemistry , Vol. 3, 191-281 (1963)? (3) R. A. 
Borssonas, Advances in Organic Chemistry , Vol. 3, 
159-190 (1963); and (4) J. F. W. McOmie, Chem. & Ind. , 
15 603 (1979). 

Examples of suitable oxygen protecting groups 
are benzyl, t-butyldimethylsilyl, ethoxyethyl, and 
the like. Protection of an N-H containing moiety 
is necessary for some of the processes described 
herein for the preparation of compounds of this 
invention. Suitable nitrogen protecting groups are 
benzyl, triphenylmethyl , trialkylsilyl, trichloro- 
ethyl carbamate, trichloroethoxycarbonyl, 
vinyloxycarbamate, and the like. 

Under certain circumstances it is necessary 
to protect two different oxygens with dissimilar 
protecting groups such that one can be selectively 
removed while leaving the other in place." The benzyl 
• and t-butyldimethylsilyl groups are used in this 
30 way; either is removable in the presence of the other, 
benzyl being removed by catalytic hydrogenolysis , and 
t-butyldimethylsilyl being removed by reaction with, 
for example, tetra-n-butylammoniura fluoride. 

In the process described herein for the prepara- 
35 tion of compounds of this invention the requirements 
for protective groups are generally well recognized 
by one skilled in the art of organic chemistry, and 
accordingly the use of appropriate protecting groups 
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is necessarily implied by the processes of the charts 
herein, although not expressly illustrated. 

The products of the reactions described herein 
are isolated by conventional means such as extraction, 
5 distillation, chromatography, and the like. 

The salts of compounds of Formula I described 
above are prepared by reacting the appropriate base 
witli a stoichoraetric equivalent of the acid indole 
compounds of Formula I to obtain pharmacologically 
10 acceptable salts thereof. 

The compounds of this invention may also exist 
in hydrated or solvated forms. 



The process of this invention is further 
15 elaborated by the representative examples as follows. 

EXAMPLE 1 

3-Methoxy- l-(phenylmethyl )-lH-indole-2-carboxylic acid 

A mixture of 4.6 g (0.096 mole) of 50% sodium 
hydride/mineral oil in 100 ml of N, N-dimethylf ormamide 

20 under a nitrogen atmosphere was cooled in an ice bath. 
To the stirred mixture was added over 45 minutes, a 
solution of .19.5 g (0.089 mole) of 3-rnethoxy-lH- indole- 
2-carboxylic acid ethyl ester [A. Galun, A. Markus, 
and A. Kainpf, J. Heterocyclic Chenu , 16 , 221 (1979)3 

25 in 50 ml of N, N—diroethy If ormamide . The mixture was 
stirred for an additional 30 minutes, and a solution 
of 11-6 ml (16.7 g; 0.098 mole) of benzyl bromide in 
10 ml of N,N-dimethy If ormamide was added over 
15 minutes. The ice bath was removed, the mixture was 

30 stirred for an additional 16 hours, and then added 

to 800 g cf ice water. The crude ester intermediate 
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was removed by extracting with dichlororaethane (4 x 
250 ml). The combined organic layers were back-washed 
with brine (3 x 500 ml), dried (anhydrous sodium 
sulfate), and evaporated to yield a crude residue of 
3-methoxy-l{phenylniethyl)-lH-indole-2-carborylic acid 
ethyl ester, plua a small amount of N, N— dimethyl- 
f ormamide ♦ 

The total exude residue described above was 
dissolved in 180 ml of methanol and treated with a 
solution of 14.2 g (0.25 mole) of potassium hydroxide 
in 180 ml of water. The mixture was stirred at reflux 
for three hours, cooled, condensed to approximately 
one-third its original volume (rotary evaporator), 
and partitioned between 750 ml of water and 300 ml 
of dichloromethane. The aqueous layer was separated, 
washed with fresh dichlorome thane (2 x 300 ml), 
filtered, and cooled in ice. Acidification with 
4.0 N hydrochloric acid yielded the crude carboxylic 
acid product. The product was filtered and washed 
with water to yield 17.1 g (68% yield) of final 
product. A sample recrystallized from ethyl acetate/ 
hexane was analytically pure, mp 115-117*C. 

EXAMPLE 2 

l-Hexyl-3-methoxy-lH-indole-2-carboxylic acid 

Prepared by the procedure described in Example 1 
from 27.0 g (0.12 nole) of 3-methoxy-lH-indole-2- 
carboxylic acid ethyl ester [A. Galun, A. Markus, and 
A- Kampf, J> Heterocyclic Chem. , 16 , 221 (1979)] 
alkylated with 22.1 g (0.13 mole) of 1-bromohexane . 

Saponification of 20.7 g (0.068 mole) of the 
crude intermediate l-hexyl-3-methoxy-lH-indole-2- 
carboxylic acid ethyl ester as described in Example 1 
yielded 14.1 g (75% yield) of the crude carboxylic 
acid product. A sample recrystallized several times 
from hexane was analytically pure, tap 65-67 *C. 
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EXAMPLE 3 

3, 5-Dimethoxy-l-phenyl-lH-indole-2-carboxylic acid , 
A mixture of 10.8 g (0.036 mole) of 3-hydroxy- 
'5-methoxy-l-phenyl-lH-indole-2-carboxylic acid methyl 
ester CP. C. Unangst and M. E. Carethers, J . Hetero- 
cyclic Chenu , 21 , 709 (1984)] and 5.5 g (0.040 mole) 
of anhydrous potassium carbonate in 100 ml of acetone 
was treated with 3.7 ml (4.9 g; 0.039 mole) of 
dimethyl sulfate* The mixture was stirred and heated 
at reflux for 16 hours, cooled, and filtered. The 
filter cake was washed several times with fresh 
acetone, and the combined filtrates were evaporated 
(vacuum) to yield a crude residue of 3, 5— dimethoxy- 
l-phenyl-lH-indole-2-carboxylic acid methyl ester* 

The total crude residue described above was 
saponified with 6.3 g (0.11 mole) of potassium 
hydroxide by the procedure described in Example 1. 
There was obtained 9.8 g (91% yield) of cirude 
carboxylic acid. Recrystallization from aqueous 
acetone yielded the carboxylic acid product in 
analytical purity , mp 150*C-dec. 

EXAMPLE 4 

3-Methoxy-l-phenyl-lH-indole-2-carboxylic acid 

A suspension of 3.9 g (0.081 mole) of 50% sodium 
hydride/mineral oil in 85 ml of N, N-dime thy 1 forma mid e 
under a nitrogen atmosphere was cooled in ice and 
treated portionwise over 90 minutes with 17.1 g 
(0,064 mole) of 3-hydroxy-l-phenyl-lH-indole-2- 
carboxylic acid methyl ester [P. Friedlander and 
K. Runz, Chem. Ber. , 55 , 1597 (1922)]. The mixture 
was stirred in ice an additional one hour, 7.9 ml 
(10.5 g; 0.083 mole) of dimethyl sulfate was added 
dropwise over 15 minutes, the ice bath was removed, 
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and stirring was continued for a total of 65 hours* 
The reaction mixture was added to 600 g of ice/water, 
acidified with 4.0 N hydrochloric acid, and extracted 
with dichlororoethane (4 x 250 ml). The combined 
5 organic layers were washed with water (3 x 500 ml), 
dried (anhydrous sodium sulfate), and evaporated to 
yield a crude residue of 3-methoxy-l-phenyl-lH- 
indole-2-carboxylic acid methyl ester, plus a small 
amount of N, N-dimethylf ormamide • 
10 The total crude residue described above was 

saponified with 11.4 g (0.20 mole) of potassium 
hydroxide by the procedure described in Example 1. 
There was obtained 14.4 g (84% yield) of crude 
carboxylic acid product. A sample recrystallized 
15 from ethyl acetate/hexane was analytically pure, 
nxp 115*C-dec. 

EXAMPLE 5 

1 -"Phenyl- 3- (phenylnwthoxy ) -lH-indole-2-carboxylic acid 
methyl ester 

A mixture of 1.2 g (0.025 mole) of 50% sodium 
hydride /mineral oil suspension in 20 ml of hexamethyl- 
phosphoramide under a nitrogen atmosphere was cooled 
in ice and treated over 15 minutes with a solution of 
5.3 g (0.020 mole) of 3-hydroxy-l-phenyl-lH-indole-2- 
carboxylic acid methyl ester [P. Friedlander and 
K. Kurz, Chem. Ber. , 55, 1597 (1922)] in 25 ml of 
hexamethylphosphor amide. The mixture was stirred 
in ice an additional one hour, 2.6 ml (2.9 g, 
0.023 mole) of benzyl chloride was added in one 
portion, the ice bath was removed and stirring was 
continued for a total of 18 hours. The reaction 
mixture was added to 200 g of ice/water, stirred for 
one hour, and the precipitated product was filtered 
and washed with water. Recrystallisation from aqueous 
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methanol yielded 3.8 g (54% yield) of the ester 
product. An additional recryatallization as alcove 
yielded analytically pure ester, mp 117-119*C. 

EXAMPLE 6 

5 l-Phenyl-3- (phenylmethoxy )-lH-indole-2-carboxvlic acid 
A mixture of 11.9 g (0.033 mole) of the ester 
described in Example 5 in 200 ml of dimethyl sulfoxide 
under a nitrogen atmosphere was treated with 7.4 g 
(0.066 nole) of potassium tert-butoxide . The mixture 

10 ' was stirred and heated to 65 *C for two hours, cooled, 
and added to 2.5 kg ice/water. The aqueous mixture 
was filtered, and the filtrate was cooled in ice and 
acidified with 6.0 N hydrochloric acid to precipitate 
the crude carboxylic acid product. The product was 

15 filtered and washed with water to yield 9.7 g (89% 

yield) of final product. A sample recrystallized from 
ethyl acetate/hexane was analytically pure, rap 140- 
142 # C. 

EXAMPLE 7 

20 5-Methoxy-l-phenyl-3-(phenylmethoxy)-l£^-indole-2- 
carboxylic acid 

A mixture of 155. g (0.52 mole) of 3-hydroxy-5- 
methoxy-l*phenyl-lH-indole-2-carboxylic acid methyl 
ester [P. C. Unangst and M. E. Carethers, J . Betero- 

25 cyclic Chem. , 21 , 709 (1984)], 83.0 g (0.60 mole) of 
anhydrous potassium carbonate, and 68 mi (97.8 g; 
0.57 mole) of benzyl bromide in 2250 ml of acetone 
was stirred at reflux for 20 hours. The mixture was 
cooled, filtered, and the filter cake was washed 

30 several times with fresh acetone. The combined 9 
filtrates were evaporated (vacuum) to yield a crude 
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residue of 5-methoxy-l-phenyl-3- (phenylmethoxy )-lH- 
indole-2-carboxylic acid methyl ester. 

The total crude residue described above was 
dissolved in 1.0 1 of methanol. The solution was 
5 treated with a solution of 83 g (1.48 mole) of 
potassium hydroxide in 1.0 1 of water, and the 
new mixture was stirred at reflux for three hours. 
The reaction mixture was cooled, filtered, and the 
filtrate was added to 7.0 Xg of ice/water. The 

10 aqueous solution was cooled in ice and acidified 
with glacial acetic acid to precipitate the crude 
carboxylic acid product. The product was filtered 
and washed with water to yield 174 g {89% yield) of 
final product. A sample recrystallized from aqueous 

15 acetone was analytically pure, mp 123*C-dec. 



EXAMPLE 8 

5-Methoxv-3-(l-methvlethoxy)«>l->phenyl-lH-indole-2- 
carboxylic acid 

A stirred mixture of 24.8 g (0.22 mole) of 
20 potassium tert-butoxide in 100 ml of dimethyl sulfoxide 
(under a nitrogen atmosphere) was placed in a cold water 
bath. A solution of 44.6 g (0.15 role) of 3-hydroxy- 
5-methoxy-l-phenyl-lH-indole-2-carboxylic acid 
methyl ester [P. C. Unangst and M. E. Carethers, 
25 J. Heterocyclic Chem. , 21, 709 (1984)3 in 100 ml if 
dimethyl sulfoxide was added over 30 minutes. The 
new mixture was stirred for an additional 45 minutes, 
and 25.0 ml (32.8 g, 0.27 mole) of 2-broroopropane was 
added in one portion. The cooling bath was removed, 
30 and the mixture was stirred at room temperature for 
4 5 hours, then added to 2.5 kg ice water. The 
crude ester intermediate was removed by extracting 
with dichloromethane (4 x 800 ml). The combined 
organic layers were washed with water (1 x 2.0 1), 
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5% aqueous sodium bicarbonate (2 x 2.0 1), and water 
again (1 x 2.0 1), before being dried with anhydrous 
sodium sulfate. Evaporation (vacuum) yielded a crude 
residue of 5-methoxy-3-(l-methylethoxy )-l-phenyl-lH- 
5 indole-2-carboxylic acid methyl ester* 

The total crude residue described above was 
dissolved in 300 ml of methanol and the solution was 
treated with a solution of 22.5 g (0.40 mole) of 
potassium hydroxide in 300 ml of water. The mixture 

10 was stirred at reflux for three hours, cooled, and 

condensed on a rotary evaporator until a precipitate 
began to form. After standing for several hours, the 
precipitated carboxylic acid potassium salt was 
filtered and washed with cold acetone. The solid was 

15 dissolved in 850 ml of water plus 140 ml of acetone' 
by warming slightly. The new solution was cooled in 
ice and treated with 10 ml of glacial acetic acid to 
precipitate the crude product. The solid was 
filtered and washed with water to yield 33.4 g 

20 (68% yield) of the carboxylic acid product. A sample 
recrystallized from aqueous methanol was analytically 
pure, mp 110°C-dec. 

EXAMPLE 9 

3-Ethoxy-5-methoxy-l-phenyl-lH-indole-2-carboxylic acid 
25 Prepared by the procedure described in Example 8 

from 30.0 g (0.10 mole) of 3-hydroxy-5-me thoxy-1- 
phenyi-lH-indole-2-carboxylic acid methyl ester 
alkylated with 67.5 ml (79.4 g; 0.51 mole) of diethyl 
sulfate. 

30 The crude 3-e thoxy-5-me thoxy-1 -phenyl -IE- indole- 

2-carboxylic acid methyl ester intermediate was 
saponified as described in Example 1 to yield 27.5 g 
(88% yield) of the crude carboxylic acid product. A 
sample recrystallized several tiroes from aqueous 

35 methanol was analytically pure, m? 130°C-dec. 
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EXAMPLE 10 

3-Bydroxy-l- ( 4-methoxyphenyl)-lS-indole-2-carboxylic 
acid methyl ester 

Prepared in a manner analogous to the multi-step 
5 procedure described [P. Friedlander and K. Kunz, Chem. 
Ber. , 55 , 1597 (1922)] for the preparation of 3- 
hydroxy-l-phenyl-lH-indole-2-carboxylic acid methyl 
ester, with 2- ( 4-me thoxypheny lamino ) benzoic acid 
substituted for 2- (phenylaroino)benzoic acid in the 
10 first step of the synthetic sequence. The final 

indole product was recrys tall ized from 2-propanol to 
yield analytically pure product, mp 153-155°C. 

EXAMPLE 11 

l-( 4-Methoxyphenyl )-3- ( 1-me thylethoxy )-lH-indole-2- 

IS carboxylic acid methyl ester 

Prepared by the procedure described in Example 8 
fro© 5.0 g (0,017 mole) of 3-hydroxy-l-( 4-methoxy- 
phenyl )-lH-indole-2-carboxy lie acid methyl ester 
alkylated with 3.6 ml (4.7 g; 0.038 mole) of 2- 

20 bromopropane . After addition of the total reaction 
mixture to water, the precipitate was filtered and 
washed with water to yield 5.6 g (95% yield) of 
crude ester product. A sample recrys tallized from 
methanol was analytically pure, mp 129— 131 °C. 

25 EXAMPLE 12 

l-( 4-Methoxyphenvl )-3-( l-methvlethoxv)-lB_-indole-2- 
carboxylic acid 

Prepared by the saponification procedure 
described in Example 7 from 5.0 g (0.015 mole) of 
30 l-( 4-methoxyphenyl )-3-(l-me thylethoxy ) -lH-indole-2- 
carboxylic acid methyl ester and 12.0 g (0.20 mole) 
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of potassium hydroxide. The crude product was 
recrystallized from ether/hexane to yield 3*8 g 
(78% yield) of analytically pure carboxylic acid 
product, mp 129°C-dec. 

EXAMPLE 13 

5^hloro-3-hydroxy-l-phenyl-lH-indole-2-carboxylic 
acid methyl ester 

Prepared in a manner analogous to the multi- 
step procedure described [P. Priedlander and K. Kunz, 
Chem. Ber. , 55 , 1597 (1922)] for the preparation of 
3-hydroxy-l-phenyl-lE-indole-2-car boxy lie acid methyl 
ester, with 5-chloro-2- (phenylamino ) benzoic acid 
substituted for 2- (phenylamino) benzoic acid in the 
first step of the synthetic sequence. The final indole 
product was recrystallized from aqueous 2-methoxy- 
ethanol to yield analytically pure product, mp 170- 
173*C. 

EXAMPLE 14 

5— Chloro-3- ( 1-methy lethoxy ) -1-pheny 1-lE -indole-2- 
carboxylic acid 

Prepared by the procedure described in Example 8 
from 13.9 g (0.046 mole) of 5-chloro-3-hydroxy-i- 
phenyl-lH-indole-2-carboxylic acid methyl ester 
alkylated with 7.7 mi (10.1 g; 0.082 mcle ) of 
2-bromopropane . 

The crude 5-chioro-3- (1-methyiethcxy )-i-phenyl- 
1H- indole- 2 -car bo xy lie acid methyl ester intermediate 
(14.8 g; 0.043 mole) was saponified with 6.4 g 
(0.11 mole) of potassium hydroxide as described in 
Example 1 to yield 10.2 g. (72% yield) of the crude 
carboxylic acid product, rap 120°-dec. This material 
was used for further synthesis without additional 
purification. 
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EXAMPLE 15 



10 



15 



20 



25 



3-Meth oxy-l-nonyl-lE-indcle-2-carboxylic acid 

Prepared by the procedure described in Example 1 
from 20.0 g (0.091 mole) of 3-me thoxy-lH-indole-2- 
carboxylic acid ethyl ester [A. Galun, A. Markus, 
and A. Karapf, J. Heterocyclic Chem. . 16, 221 (1979)], 
alkylated with 19 ml (20.6 g; 0.099 mole) of n-nonyl' 
bromide . 

The crude 3-me thoxy-l-nony l-lB-indole-2-carboxyl i c 
acid ethyl ester intermediate was saponified as 
described in Example 1 to yield 18.0 g (62% yield) 
of the crude carboxylic acid product. This material 
was used for further synthesis without additional 
purification. 



EXAMPLE 16 



3-(l-Methylethox v)-l-ohenvl-lH~indole-2-carboxylc acid 

Prepared by the procedure described in Example 8 
from 9.5 g (0.036 mole) of 3-hydroxy-l-phe.nyl-lB-indole- 
2-carboxylic acid methyl ester [P. Priedlander and 
K. Kunz; Chem. 3er . , 55, 1597 (1922)], alkylated with 
5.9 ml (7.7 g; 0.063 mole) of 2-bromopropane . 

The exude 3- { l-aethyie thoxy )-l-phenyl-iH-indole-2- 
carboxylic acid methyl ester intermediate was saponi- 
fied as described in Example 1 to yield 8.3 g (79% 
yield) of the crude carboxylic acid product, rap IOC- 
dec. This material was used for further synthesis 
without additional purification. 
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EXAMPLE 17 

5-Methoxy-3-(n-nonyloxy )-l-phenyl-»lH-indole-2-car boxy- 
lie acid 

Prepared by the procedure described in Example 7 
5 from 20.0 g (0.067 mole) of 3-hydroxy-5-methoxy-l- 
phenyl-lB-indole-2-carboxylic acid methyl ester 
IP. C. Unangst and M. E. Carethers, J. Heterocyclic 
Chem. , 21, 709 (1984)], alXylated with 14 ml (15.2 g; 
0.073 mole) of n-nonyl bromide. 

10 A 1.0 g (0.0024 mole) sample of the crude 5- 

me thoxy-3- ( n-nony loxy ) -1-pheny l-lH-indole-2-carboxyl ic 
acid methyl ester intermediate was saponified as 
described in Example 6 (except that the saponification 
was carried out at 25 - C for 18 hours) to yield 0.35 g 

15 (36% yield) of the crude carboxylic acid product, 
mp 81-84 a C. This material was used for further 
synthesis without additional purification. 

EXAMPLE 18 

3-(n-Dode cyloxy )-5-methoxy-l-phenyl-lE-indole-2- 
20 carboxylic acid 

Prepared by the procedure described in Example 8 
from 10.0 g (0.034 mole) of 3-hydroxy-5-methoxy-l- 
phenyl-lH-indole-2-carboxylic acid methyl ester 
[P. C. Onangst and M. E. Carethers, J. Beterocvclic 
25 Chem. , 21, 709 (1984)], alkylated with 12.6 g 

(0.037 mole) of n-dodecyl p-toluene-sulfonate [C. S, 
Marvel and V. c. Sekera, Organic Syntheses Coll. 
Vol. 3, p. 366) . 

A 1.0 g (0.0022 mole) sample cf the crude 
30 3-(n-dodecyloxy)-5-methoxy-l-phenyl-lH-indole-2- 
carboxylic acid methyl ester intermediate was 
saponified as described in Example 6 (except that the 
reaction was carried out at 25°C for 21 hours) to 
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yield 0.38 g (39% yield) of the crude carboxylic acid 
product, mp 85-87°C. This material was used for 
further synthesis without additional purification. 

EXAMPLE 19 

2- ( (Carboxymethyl)methylamino3-5-roethoxybenzoic acid 
A mixture of 244 g (0.91 mole) of the potassium 
salt of 2-bromo-5-me thoxybenzoic acid (prepared by 
treating a solution of the parent carboxylic acid in 
2-propanol with excess methanolic potassium 
hydroxide), 196 g (1.54 mole) of the potassium salt of 
N-methylglycine (prepared as above), 13 g (0.82 mole) 
of anhydrous potassium carbonate and 0.S6 g 
(0.01 mole) of copper powder in 220 ml of water was 
stirred at reflux for five hours. The mixture was 
cooled, added to 4.0 kg of ice/water, and acidified 
with concentrated hydrochloric acid to precipitate the 
crude product. THe solid was filtered and washed with 
water to yield 186 g (86% yield) of the carboxylic 
acid product. A sample recrystalli2ed from aqueous 
2-methoxyethanol was analytically pure, mp 196°C-dec. 

EXAMPLE 20 

2-[ (Carboxvmeth vl )methylamino1-5-methoxybenzoic acid 
dimethyl ester 

A mixture of 186 g (0.78 mole) of 2-[(carboxy- 

methyljme thy laroino]-5-me thoxybenzoic acid in 1.0 1 

of N,N-dimethylf ormamide was stirred and treated 

with a 25% aqueous solution of sodium hydroxide 

(62.2 g; 1.56 mole). The mixture was stirred for 

an additional 20 minutes, and 139 ml (316 g ? 2.22 mole) 

of iodome thane was added in one portion. After 

stirring for 16 hours, the mixture was added to 4.0 kg 

of ice/water, and the ester product was removed by 
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extracting with dichlororoe thane (4 x 1.5 1). The 
combined organic layers were washed with water (1 x 
2.0 1), saturated aqueous sodium bicarbonate (3 x 
2.0 1), and water again, dried (anhydrous sodium 
5 sulfate), and evaporated. The crude diester residue 
(containing some residual N,N-dimethylf ormamide ) was 
cyclized to the corresponding indole without 
additional purification. 

EXAMPLE 21 

1° 3-Bydroxy-5-methoxy-l-me thyl-lH-indole-2-carboxvlic 
acid methvl ester 

The total crude diester residue described in 
Example 20 was dissolved in 1.0 1 of methanol under 
a nitrogen atmosphere. To the stirred mixture was 

IS added 54.6 g (1.01 mole) of sodium methoxide in one 

portion. The mixture was stirred at reflux for three 
hours, cooled, added to 4.0 kg of ice/water, and 
acidified with glacial acetic acid to precipitate 
the product. The solid was filtered and washed with 

20 water to yield 71.7 g (39% yield) of the indole 

product. A sample recrystallized from aqueous methanol 
was analytically pure, containing 0.25 mole of water 
of hydration, mp 103-105*C. 

EXAMPLE 22 

25 5-Methox y-l-methvl-3-(l-methvlethoxv)-lH-indoie-2- 
carboxylic acid methyl ester 

Prepared by the procedure described in Example 8 
from 69.6 g (0.30 mole) of 3-hydroxy-5-methoxy-l- 
methyl-lH-indole-2-carboxylic acid methyl ester 
30 alkylated with 27.8 ml (36.3 g; 0.30 mole) of 2- 
bromopropane . After addition of the total 
reaction mixture to water, the precipitate was 
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filtered and washed with water to yield 45 g (55% 
yield) of crude ester product. A sample recrystal- 
lized from aqueous methanol was analytically pure, 
mp 87-89°C. 

5 EXAMPLE 23 

5^ethoxy-l-methyl-3-(l-methylethoxy ) -1H -indole-2- 
carboxylic acid 

Prepared by the saponification procedure 
described in Example 7 from 41.2 g (0,15 nole) of 

10 5-methoxy-l-methyl-3- (1-methylethoxy )-lH-indole-2- 
carboxylic acid methyl ester and 16.7 g (0.30 mole) 
of potassium hydroxide. The crude acid product was 
18.3 g (47% yield). A sample recrys tall i zed from 
aqueous 2-me thoxye thanol was analytically pure, 

15 mp 110-112»C. 

EXAMPLE 24 (PROCEDURE A) 

3-Methoxy-l-(phenylmethvl)-N-lH-tetrazol-5-yl-lH- 
indole-2-carboxamide 

A mixture of 3.0 g (0.011 mole) of 3-methoxy-l- 

20 (phenylmethyl)-lE-indole-2-carboxylic acid and 3.7 g 
(0.023 nole) of 1 , 1 '-carbonyldiimidazole in 15 ml 
of N,N-dimethylf ormamide was stirred and heated on 
the steam bath under a nitrogen atmosphere for 
20 minutes. The mixture was cooled r 1.3 g (0.013 mole) 

25 of 5-aminotetrazole monohydrate was added, and heating 
was continued for an additional 20 minutes. The 
cooled reaction mixture was added to 150 g of ice/ 
water. Acidification with 4.0 N hydrochloric acid 
yielded the carbamoyltetrazole product. The crude 

30 product was filtered, washed with water, and 

recrystallized from 2-rnethoxyethanol/water to yield 
analytically pure product. There was obtained 2.3 g 
(63% yield) of product, mp 230°C-dec. 
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example 25 (procedure b) 

5 ^ethoxy-3-(l-methylet hoxy)-l-phenyl-N-lH-tetrazol- 
5-yl-lH- indole-2-carboxamide 

A mixture of 20.0 g (0.062 mole) of 5-roethoxy-3- 
5 d-a»ethylethoxy)-l-phenyl-lH-indole-2-carboxylic acid 
and 11.3 g (0.070 mole) of 1, 1 '-carbonyldi imidazole 
in 375 ml of acetonitrile was stirred at reflux (under 
a nitrogen atmosphere) for 90 minutes. The mixture 
was cooled, and 6.2 g (0.073 mole) of anhydrous 5- 
aminotetrazole was added, followed by 20.6 ml (15 g; 
0.15 mole) of triethylamine. After stirring at 
reflux for an additional 16 hours, the mixture was 
cooled, added to 1.5 kg of ice/water and acidified 
with glacial acetic acid. The precipitated product . 
was filtered and washed with water. Recrystalliza- 
tion from aqueous acetonitrile yielded 19.0 g (79% 
yield) of analytically pure carbamoyltetrazole 
product, mp 227 - C-dec. 

Additionally the following compounds of Formula I 
may be prepared by methods analogous to Procedures A 
or B above: 

3-Methoxy-N-lH-tetra 2 ol-5-yl-lH-indole-2- 
carboxamide, mp 235°C-dec. 

3-Methoxy-l-methyl-N-lH-tetra 2 ol-5-yl-lH- 
25 indoie-2-carboxamide, mp 240»C-dec. 

l-Hexyl-3-methoxy-N-lH-tetr aZ ol-5-yl-lH-indoie-2- 
carboxamide, rap 210°C-dec, 



15 
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3-Methoxy-l-nonyl-N-lH-tetrazol-5-yl-lH-indole-2- 
carboxamide, rap 199-200°C* ~ 

3-Methoxy-l-phenyl-N-lH-tetrazol-5-yl-lH-indole- 
2 -carboxamide , mp 215°C-dec. 

l-Phenyl-3-(phenylinethoxy)-N-lH-tetrazol-5-yi- 
lH-indole-2-carboxamide, mp 208°C-dec. 

3-(l-Methylethoxy)-l-phenyl-N-lH-tetra 2 oi-5-vl- 
lH-indole-2-carboxamide, mp 203-205°C. 
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l-(4-Methoxyphenyi)-3-(l-methylethoxy)-N-lH- 
tetrazol-5-yl-lH-indole-2-carboxamide, mp 166«C-dec. 

5-Chloro-3-(l-methylethoxy)-l-phenyl-N-lH-tetrazol- 
5-yl-lH-indole-2-carboxamide/ mp 228»C-dec. 

5-Me thoxy-l-me thy 1-3- £ 1-me thy le thoxy ) -N-1H- 

tetrazol-5-yl-lH-indole-2-carboxyamide, mp 222-225»C. 

3#5-Diroethoxy-l-phenyl-N-lB-tetrazol-5-yl-lB- 
indole-2-carboxamide , mp 220°C-dec. "* 

3-Ethoxy-5-methoxy-l-phenyl-N-lB-tetrazol-5-yl- 
lB-indole-2-carboxamide , mp 226*C-dec. 

5-Me thoxy-l-phenyl-3-(phenylme thoxy )-N-lE- tetra- 
zol-5-yl-lE-indole-2-carboxamide, mp 2l2»C^dec. 

5-Methoxy-3-(n-nor.yloxy)-l-phenyl-s-lH-tetrazol- 
5 ^ 1 " 1 S~ in <3ole-2-carboxamide, mp 203-204 »C. 

3 -(n-Dodecyloxy)5-methoxy^l-phenyl-N-lH-tetrazol- 
5-yl-lB-indole-2-carboxamide , mp 185-186 a C. 



EXAMPLE 26 



0 



5-MethoxY-3-(l-methvletho xy)-l-phenvl-s-lg-tetra 2Q 1- 
5-vl-lB-indole-2-carbo xamide L-arainate salt 

A suspension of 2.76 g (0.007 mole) of 5-methoxy- 
3- ( 1-methylethoxy ) -1-pheny l-N-lH-tetrazcl-5-yl-iB- 
indole-2-carbcxamide in 40 ml of methanol was varied 
on a steam bath and treated with a solution of 1.22 g 
(0.007 mole) of L-arginine dissolved in a minimum of" 
IS hot water. The mixture was digested until nearlv 

one phase and filtered hot. Cooling to room tempera- 
ture resulted in precipitation of the arginine salt 
product. The solid was filtered and washed several 
times with cold acetone to yield 2.77 g (70% yield) 
0 of analytically pure arginine salt, containing 
0.50 mole of water of hydration, mp 218»C-dec. 
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EXAMPLE 27 

5-Methoxv-3-(l-methylethoxv)-l-phenvl-N-l_-tetra2ol- 
5-vl~l B-indole-2-carboxamide sodium salt 

A suspension of 7.85 g (0.020 mole) of 5-methoxy- 
3-(l-methylethoxy )-l-phenyl-N-lE-tetrazol-5-yl-lH- 
indole-2-carboxamide in 175 ml of methanol was warmed 
on the steam bath and treated with 10.0 ml of 2.0 N 
aqueous sodium hydroxide solution. The mixture was 
digested for a few minutes, filtered hot, cooled, and 
evaporated. The residue was recissoived and reevapo- 
rated several times in 50% acetone/me thanoi . There 
was obtained 7.5 g (90% yield) of the amorphous sodium 
salt product, analytically pure containing 1.0 
equivalent of water of hydration, mp 205°C-dec. 

EXAMPLE 28 

3-Ethoxy-5-methoxy-l-phenvl-N-lH-tetrazol-5-yl-lH- 
indole-2-carboxamide Wrsinate salt 

Prepared by the procedure described in Example 26 
from 2.8 g (0.0074 mole) of 3-ethoxy-5-me thoxy-i- 
phenyl-N-lH-tetrazol-5-yl-lE-indole-2-carboxaroide and 
1.3 g (0.0075 mole) of L-arginine, except that the 
solvent was ethanol rather than methanol. There was 
obtained 2.6 c (63% yield) of the arginine salt 
product, analytically pure containing 1.0 equivalent 
of water of hydration, rap 165°Odec. 

EXAMPLE 29 

3-Ethoxy-5-aethoxy-l-phenyl-N-lB-tetrazol-5-y:-lE- 
indole-»2-carboxamide sodium salt 

Prepared by the procedure described in Example 27 
from 7.57 c (0.020 mole) of 2-e thoxy-5-me thoxy-1 - 
phenyl-N-lE-te trazol-5-y 1-15- indole- 2 -carbcxamide , and 
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10.0 ml of 2.0 N aqueous sodium hydroxide solution. 
There was obtained 7.27 g (91% yield) of the amorphous 
sodium salt product, analytically pure containing 
0.50 equivalent of water of hydration, rap 195*C-dec. 

5 EXAMPLE 30 

2- [ (Cyanom ethvl )Phenvlamino j -5-me thoxvbenzoic acid 
methyl ester 

A mixture of 7.1 g (0.025 mole) of 2-[(cyano- 
methyDphenyiamino] -5-methoxybenzoic acid [P. C. 
10 Dnangst and M. E. Carethers, J. Heterocyclic Chem. . 
21, 709 (1974)} f 4.0 g (0.029 mole) of anhydrous 
potassium carbonate, and 3.0 ml (4.0 g; 0.032 mole) 
of dimethyl sulfate in 200 ml of acetonitrile was 
stirred at reflux for 24 hours. The mixture was 
15 cooled and filtered, and the filter cake was washed 
several times with fresh acetonitrile. The combined 
filtrates were evaporated to an oil, which 
crystallized upon standing at room temperature. 
Recrystallization from aqueous methanol yielded 5.1 g 
(68% yield) of the ester product. A sample 
recrystallizec again as above was analytically pure, 
mp 107-109°C. 

EXAMPLE 31 

3- Hvdroxy-5 -methoxv~l-phenvl-l5-indole-2~carbonitriie 
25 A mixture of 8.4 g (0.07 5 mole) of potass ium 

tert.-butoxide in 200 ml of tetrahydrof uran (under 
a nitrogen atmosphere) was stirred and cooled in an 
ice bath. A solution of 13.7 g (0.046 mole) of 
2- [ ( cyanome thy 1 )pheny laminc ] - 5-rae thoxy benzoi c acid 
30 methyl ester in 150 ml of tetrahydrof "uran was added 

over two hours, the ice bath was removed, and the new 
mixture was stirred for an additional 42 hours. The 
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total reaction mixture was added to 1.1 kg of ice/ 
water and acidified with 12,0 ml of glacial acetic 
acid to precipitate the crude product. The solid was 
filtered , washed with water, and recrystallized from 
aqueous methanol to yield 10.3 g (84% yield) of the 
nitrile product, A sample recrystallized again as 
above was analytically pure, mp 182°C-dec. 

EXAMPLE 32 

3-E thoxy-5-methoxy-l-phenyl-lH- indole -2-carhoni trile 

Prepared by the procedure described in Example 8 
from 2.2 g (0.0083 mole) of 3-hydroxy-5-methoxy-l- 
phenyl-lg-indole-2-carbonitrile alkylated with 3.3 ml 
(3.9 g? 6.025 mole) of diethyl sulfate. The crude 
product was recrystallized from aqueous propanol to 
yield 1.6 g (67% yield) of the alkylated nitrile 
product. An additional recrystallization as above 
yielded an analytically pure sample , rap 97-99°C. 

EXAMPLE 33 

3-(Piethy-l«iino)— 5-»ethoxy-lB-indole -2-carboxylic acid , 
ethyl est^r 

A stirred solution of 12.0 g (0.051 mole) of 
3-a»ino-5-methoxy-lH-indole-2-carboxylic acid, ethyl 
ester (S. V. Simakov, et al, Khiro-Farm Zh ., 17 , 1183 
(1»83; and 11.5 g (0.26 mole) of acetaldehyde in 
250 blL of acetonirrile (under a nitrogen atmosphere) 
was cautiously treated with 14.0 g (0.22 mole) of 
&adium cyanoborchycride . After stirring for 15 minutes, 
4.0 ml (4^2g; 0.07 mole) of acetic acid was added in 
portions over two hours. The reaction mixture was 
poured over a mixture of -ice and 400 mi of 1.0 N 
sodium hydroxide solution, and the new mixture was 
extracted with ether. The combined ether layers were 
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Lanes! w " brine ' dried («Wrou. 

Pllsh T ^ 6VaP — d to an orange oil. 

Plash chromatographic purification (silica gel 
methylene chloride/ethyl acetate/hexane iUM ] 
elution) of the residual oil yielded 11.5 g (76% 
yield) of the analytically pure ester product, 
mp 85-89-C. ' 



EXAMPLE 34 



10 



15 



20 



25 



30 



a z ( D ^thv.lamino)-5- m ^H^ v . 1 . Phertvl . w . 1n ..._ i _ r , 
5-yl-lH-indole-2- eaT -! amide ~~ ~ 

A mixture of 3.0 g (0 .010 mole) of 3-(diethv- 
am.no )-5-methoxy-lH-i„ dole . 2 . carbo ac ^ 

-ter, 5.0 g < 0 .036 of potassium carhonate 

0.50 g (0.009 mole) of potassium hydroxide, 0.30 g 
0 001 mole) of copper ( I ) bromide, and 30.0 ml 

^sJT 0,28 *° le) ° f br °^ b ™ an argon 

atmosphere was stirred Md heated afc re 

hours. The reaction mixture was filtered while hot 
through ^ of CfiIite fn ^ - 

fitra a ::: a ** ice vith wara toiaen - — 

' ; eCe e ^°-ted. . The residue w as dissolved 
xn a small amount of dichlorome thane and purified bv 
flash chromatography (silica gel, 15% ethyl acetate' in 
hex elution) to yield 2.4 g (66% yiel / } 

—carooxylac acid, ethyl ester, as an oil. 

A solution of 2.0 ml (1.44 a- o nn 
... vj-.^t g, u.oi4 mole) of 

dusopropylamine in 20 ml of tetrahvn^f 

- tetr anyarofuran under 

a ogen atmosphere was cooled to -lo«c and 

treated with 5.4 ml (0.014 mole) of 2.6 m 
n-butyllithium in hexane . After stirrin ; fQr 
-nutes, a solution of 0.43 g (0.0051 mole) of 
anhydrous 5-aminotetrazole in 20 *! of 1,3-di.ethy. 
-2-xm.cazolidinone was added dropwise. The reaction 
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mixture was stirred for two hours at -10 # C, and then a 
solution of 1.7g (0.0046 mole) of the previously 
described 3-(diethylamino)-5-methoxy-l-phenyl-lH- 
indole-2-carboxylic acid, ethyl ester in 20 ml of 
5 tetrahydrofuran was added dropwise. The new mixture 

was stirred for three hours at -10 # C, then quenched by 
the addition of aqueous saturated ammonium chloride 
solution. The total reaction mixture was added to 
100 ml of ice water and extracted twice with ether 
10 (organic layers discarded). The aqueous phase was 
cooled in ice and acidified to pE 4 with dilute 
hydrochloric acid to precipitate 0.25 g (13% yield) 
of the carbamoyl tetrazole product, rap 105-112 *C 

EXAMPLE 35 

15 S-Methoxy-l-phenvl-lB-indole-2-carboxylic acid 

A mixture of 60.0 g (0.32 mole) of 5-methoxy-lH- 
indole-2-carboxylic acid, 35.0 ml (52.2 g; 0.32 mole) 
of bromobenzene, 36.0 g (0.64 mole) of potass ium 
hydroxide, and 10.0 g (0.13 mole) of copper (II) oxide 
20 in 75C ml of N, N-dimethylf ormamide was stirred and 

heated at reflux under a nitrogen atmosphere for six 
hours . The cooled reaction mixture was added to 
1.5 kc of ice/water and filtered through a bed of 
Celite filter-aid. Acidification of the filtrate with 
25 dilute hydrochloric acid precipitated the product. 

The solid was filtered and washed with water to yield 
83.0c (95% yield) of crude acid product. A sample 
recrystailized from ether/hexane was analytically 
pure, mp 197-204 °C. 

30 EXAMPLE 36 

5-Methory-l-phenyl-lH-indole-2-carboxylic acid , 
methyl ester 



i 

-1 



-35- 



0186367 



A solution of 30. Og (0.11 mole) of 5-methoxy- 
l-phenyl-lK-indole-2-carboxylic acid in 300 ml of 
N,N-dimethylformamide was treated with 9.6 g (0.12 
mole) of 50% aqueous sodium hydroxide solution. The 
new mixture was stirred for 15 minutes, 8.0 ml (18.4g; 
0.13 mole) of iodomethane was added, and stirrina was' 
continued at room temperature for four hours. The 
reaction mixture was added to 1.0 1 of cold water and 
extracted with dichiorome thane . The combined oraanic 
layers were washed twice with water, dried (anhvdrous 
magnesium sulfate) and evaporated. Recrys tallization 
of the residue from petroleum ether yielded 25 o (82% 
yield) of the analytically pure ester product, 
mp 6?-68 ,a C. 



EXAMPLE 37 



5^ethoxv-3-(methvl^ a fi n vi ] -i. Dhenvl , lH _ in ^., o _ 
2-carbox vlic acid, methvl estP>- - - 

A mixture of 4.0 g (0.014 mole) of 5-methoxy- 
l-phenyl-lE-indole-2-carboxylic acid, methyl ester 
in 7.0 ml (11. 4g; 0.096 mole) of thionyl chloride 
(under a nitrogen atmosphere) was stirred at ambient 
temperature for ten minutes. After the addition o* 
50 ml of 20% hexane in ether solution, the new m ixture 
was cooled in ice for 30 minutes to precipitate the 
crude intermediate sulfinyl chloride. The solid was 
filtered and washed with hexane to yield 3.0 g (63% 
crude yield) of 3- ( chlorosulf inyl ) -5-methoxy-l-phenvl 
-lE-indole-2-carboxylic acid, methyl ester. 

The total crude intermediate described above 
(3.0g; 0.0087 mole) was dissolved (under a nitrooen 
atmosphere) in 100 ml of te trahydrof uran and cooled 
to 70»C. After dropwise addition of 15.0 ml (0.015 
mole), of methyl magnesium bromide (1.0 M in ethe-) 
the new mixture was stirred at -70-C for 15 minute*, 
tnen quenched by the careful addition of 10.0 mi of 
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10% aqueous, hydrochloric acid. The product was 
extracted with ether, and the combined organic layers 
were washed several tiroes with brine and dried 
(anhydrous magnesium sulfate). Evaporation of the 
5 ether solution yielded an oil which was subjected to 
flash chromatography (silica gel, 50% ethyl acetate/ 
chloroform elution) to yield 2.7 g (57% yield) of the 
analytically pure roethylsulf inyl indole product, 
mp 140-144"C^ 

10 By variation of the Grignard reagent employee 

in the second part of the above procedure, also 
prepared were: 

5-Methoxv-3- [ ( 1-me thy le thvl ) sulf invl] -1-phenvl-lB- 
indole-2-Qarboxylic acid, methyl ester), mp 103-104°C ; 

15 and 

5-ftethoxy-l-phenyl-3-(phenylsulf invl )-lH-indole-2- 
carboxylic acid, methyl ester, mp 146-148*C. 

EXAMPLE 38 

5-Methoxv-3-(met£ivlthio)-l-phenyl-lH-indole-2- 

20 carboxylic acid 

A mixture of 8.0 g (0.023 nole) of 5-methoxy-3- 
(methylsulf inyl )-l-phenyl-lB-indole-2-carboxylic acid, 
methyl ester and 10.0 g (0.067 mole) of sodium iodide 
in 200 ml of acetone (under a nitrogen atmosphere) 

25 was maintained at 0-5 *C and treated dropwise with 
10.0 ml (14.9gr 0.071 mole) of trif luoroacetic 
anhydride. The reaction mixture was stirred for ten 
minutes, then poured into 300 ml of ice/5% sodium 
bicarbonate solution. The product was extracted with 

30 ether, and the combined extracts were washed with 5% 

aqueous sodium thiosulfate solution, followed by brine. 
The organic layer was dried (anhydrous magnesium 
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sulfate) and evaporated to yield 7.5 c (100% yield) of 
crude intermediate 5-methoxy-3-(methyithio)-l-phenyi- 
lH-indole-2-carboxylic acid, methyl ester as an oil. 
The total crude intermediate ester described 
5 above (7.5g f 0.023 mole) was dissolved in 200 ml of 
methanol and treated with 55.0 ml (0.11 mole) of 
2.0 N aqueous sodium hydroxide solution. The mixture 
was stirred at 60 • for 2.5 hours, cooled, and added 
to 500 g ice/water. Acidification with 10% 
hydrochloric acid followed by filtration and washing 
with water yielded 5.0 g (67% yield? of the analyti- 
cally pure carboxylic acid product, rap 16i-i63°C 
(dec. ) . 

Similarly prepared by the above procedures from 
15 the appropriate sulfinyl esters were: 

5-Methoxv-l-phenv l-3-(phenvlthio)-lE-indole-2- 
carboxvlic acid , mp 153-156«C and 

5-Methoxv-3- { ( 1-me th yle thvl ) thio j -1-Phenyl-1H- 
indole-2-carboxylic acid and 

20 5-Methoxy-3-r (1-me t hylethvH thio] -1-phenvlme thvl- 

lB-indole-2-carboxv lic acid ; the latter two compounds 
were non-crystalline and were converted to the 
carbamoyl tetrazoles without extensive purification. 

EXAMPLE 39 

25 5-Methoxv-3-(me thvlthio ) -1-phenvl-N-lH- 
tetrazol -5- yl-lH-indole-2-carboxamids 

A mixture of 1.2 g (0.0038 mole) of 5-methoxy- 

3-(methylthio)-l-phenyl-lH-indole-2-carboxylic acid 
and 0.74 g (0.0046 mole) of 1 , 1 • -carbonyibis (1H- 
imidazole) in 50 ml of acetonitrile was stirred at 
50°C under a nitrogen atmosphere for one hour. The 
reaction mixture was cooled slightly and treated with 
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a mixture of 0.40 g (0.0047 mole) of anhydrous 
5-aminotetrazole and 1.1 ml (0.80 g; 0.0079 mole) of 
trie thy lamine in 25 ml of warm acetonitrile . The 
new mixture was then stirred at 50° for 16 hours, 
5 cooled, and added to 200 g of ice/H2C. Acidification 
to pE 4 with acetic acid precipitated the crude 
product, which was filtered and washed with water. 
Recrystailization from 30% acetonitrile in 2-propanol 
yielded 0.92 g (64% yield) of analytically pure 
10 carbamoy Itetrazole product, rap 252-252 °C ♦ 

Similarly prepared by the above procedure from 
the appropriate carhcxylic acid were: 

5-Xethoxy--3- [ ( 1-methvlethvl ) thio) -1-Phenyl-N-1B- 
tetra2ol-5-yl-lB-indole-2-carboxamide mp 247- 
15 250°C (dec); 

5-Methoxv-3- [ ( 1-me thvlethyl ) thiol -1-oheny Imethyl-S- 
lB-tetrazol-5-yl-lB-indole-2-carboxamiae mp 254- 

256°C (dec.) and 

5-MetLhoxy-l-ohenvl-3-(ohenvlthio)-N-lE-tetra2Ql-5- 
20 y l-lB-indole-2-carboxamide , mp 243-245°C (dec). 

EXAMPLE 40 

5-Hethoxy-3-(methvlsulfonvl )-l-phemrl-S-13-te trazol 
-5-yl-lB-indole-2-carboxamide 

A solution of 1.2c (0.Q032 mole) of 5-methoxy-3- 

25 (methyl th io)-i-phenyl-N-lB-tetrazol-5-yl-iH- indole 
-2-carboxamide in 75 ml of water containing 0,27 g 
(0.0032 mole) of sodium bicarbonate was treated with 
a slurry of 2.0 g (0.013 mole) of potassium permanga- 
nate in 75 ml of acetone. After stirring at ambient 

30 temperature for two hours, the mixture was filtered 
through a bed of Celite filter-aid. The filtrate 



♦> 

0186367 

EXN-1 -39- 

was cooled in ice and acidified to pH 4 with acetic 
acid to precipitate the crude sulfone product. The 
solid was filtered, washed with water, and recrystal- 
lired from 2-propanol/acetoni trile/water (10/20/1) to 
5 yield 0.38 g (28% yield) of the analytically pure 
sulfone product, mp 2€3*C dec. 

EXAMPLE 41 

5-*ethoxv-3- [ ' 1-metr.vlethyl Is-jlfonv] ? -1-pher.vl-lK- 
indole-2-ca rbcxvlic acid 
10 A solution of 3.0 c (0.0081 mole) of 5-me thcxy-3- 

[ (l-methylethyl)sulf inyl] -i-phenyl-lB-indoie-2- 
carboxylic acid, methyl ester in 250 ml of acetone 
was treated with a slurry of 2.6 g (0.016 mole) of 
potassium permanganate in 50 ml of water. After 
15 stirring at ambient temperature for four hours, the 

excess oxidant was destroyed by the addition of solid 
potassium iodide. The reaction mixture was filtered 
through a bed of Celite filter-aid, and a volume of 
water equivalent to that of the filtrate was added. 
The precipitated solid was filtered and washed with 
water to yield 1.2 g (40% yield) of intermediate 
sulfone 5 -me thcxy-3- [1-methyie thyl )sulf onyl] -1- 
phenyl-lH-indole-2-carboxyiic acid, methyl ester, 
mp I64-166°C. 

A 1.0 g (0.0026 mcie) sample of the above sulfone 
ester was saponified with sodium hydroxide as 
described in Example 36 tc yield 0.7E c (77% yield) 
of the corresponding sulfone carbcxylic acid, 
mc 171-172 °C . 
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EXAMPLE 42 

5-Me thoxv-3- f ( 1-me thy le thyl ) su lf inv 1 1 -»l-oheny lree thy 1 
lB-indole-2-carboxvlic acid, ethyl ester 

A suspension of 7.0 g (0.023 mole) of 5-methoxy-l- 
5 phenylmethyl-lH-indole-2-carboxylic acid, ethyl ester 
(Y. Murakami , et al. Synthesis , 738 (1984)) in 75 ml of 
n-heptane under an argon atmosphere was cooled in ice 
and treated with 15.0 ml (24.5 g; 0.21 mole) of 
thionyi chloride. The mixture was stirred for 
10 30 minutes, and the precipitated sulfinyl chloride 
intermediate was filtered and washed several tiroes 
with hexane to yield 7.3 g ("6% yield) of 3-{chloro- 
sulf inyl)-5-methoxy-l-phenylmethyl-lH-indole-2- 
carboxylic acid, ethyl- ester. 
15 The total crude intermediate described above was 

treated with isopropylmagnesium bromide in a manner 
analagous to that described in Example 37. Flash 
chromatographic purification (silica gel, 10% ethyl 
acetate in hexane elution) of the initial oil product 
20 yielded 4.2 g (46% yield) of the analytically pure 
{ i-me thy le thyl) sulfinyl indole ester product, 
up 97-99°C. 

EXAMPLE 43 

3- ( Die thylamino ) -5-me thoxv-l-Phenvl-lK-in dole-2- 

25 carboxylic acid 

A mixture of 2.4 g (0.0066 mole) of 3-(diethyl- 
aroino)-5-methoxy-l-phenyi-lH-incole-2-carboxylic acid, 
ethyl ester (prepared as described in Example 34), and 
1.6 a (0.040 mole) of sodium hydroxide in 50 ml of 

30 ethanol plus 15 ml of water was stirred at 65° for four- 
hours. The reaction mixture was cooled, added to 
250 g ice/brine, and acidified to pH 2 with dilute 
hydrochloric acid. The product was extracted with 
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ether, and the combined organic layers were washed 
twice with brine and dried (anhydrous magnesium 
sulfate). Evaporation of the ether solution left 
a solid residue , which was triturated with ether/ 
5 hexane to yield 1.55 g (70% yield) of the crude acid 
product. A sample recrys tallized from ether/hexane 
was analytically pure, mp 141-143*0. 
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CLAIMS (for BE, CH , DE, FR, GB # IT, LI, LU, NL, SE) 

1 . A compound having the following general 
formula ( I ) : 



and pharmaceutically acceptable salts thereof, wherein: 

and Q are each, independently, H, an alkyl 
having from one tc twelve carbon atoms, an alkoxy 
having from one to twelve carbon atoms, mercapto, an 
alkylthio having frois one to four carbon atoms, an 
alkylsulphiny 1 having from one to four carbon atoms, an 
alkyisulphony 1 having from one to four carbon atoms, a 
hydroxy group, a nitro group, an amino group, a substi- 
tuted amino group or a halogen, R 1 being further 
chosen from a methylenedioxy radical attached to 
adjacent carbon atoms of the benzene ring; 

R 2 is H, an alkyl having from one to twelve carbon 
atoms, a phenyl radical, a substituted phenyl radical 
or a benzyl radical; 

R 3 is H, an alkyl having from one to twelve carbon 
atoms, an alkoxy having from one to twelve carbon 
atoms, mercapto, an alkylthio having from one to four 
carbon atoms, a phenylthio radical, a substituted 
phenylthio radical, an alky Isulphiny 1 having from one 
to four carbon atorris, a phenylsulphinyl radical, a 
substituted phenylsulphinyl radical, an alkylsulphonyl 
having from one tc four carbon atoms, a pheny lsulphonyl 
radical, a substituted phenyisulphony 1 radical, an 
amino group, or a substituted amino group; and 
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2. A compound according to Claim 1, wherein is 



N — N 
B 

3» A compound according to Claim 1, wherein is 



4. A compound according to Claim 2, wherein R~ is 
alkoxy . 

5. A compound according to Claim 4, having one of 
the following names: 

3-methoxy-1^methyl>N-1H-tetrazol--5-yl-lH-indole-2--car- 
boxaraide; 

1 -hexyl-3-methoxy-N-1 H^tetrazol-5-yl-l H-indole-2-carb- 
oxamide; 

3-methoxy-1-nonyl-NlH-tetra2ol-5-yl-lK-indole-carbox- 
amide ; 

3-methoxy-i - ( pheny lmethy 1 )-TN-1 H-tetrazol-5-yl-1 K- in- 
dole- 2- carboxamide ; 

3-methoxy-1 -phenyl-N-1 H- tetrazol-5-yl-1 H-indole-2-car- 
boxamide; 

1 -phenyl -3 (phenylmethoxy ) -N-1 K-tetrazoi-5-yl-1 H-indcie- 

2- carboxaiuide ; 

3- ( 1 -methylethoxy ) -1 -phenyl-N-1 K-tetrazol-5-yl -1 H-indo- 
ie-2-carboxamide ; 

1 - ( 4-methoxyphenyl ) -3- ( 1 -methylethoxy ) -N-1 H-tetrazoi-5~ 
yl-1H-indole-2-carboxamide; 

5-chloro-3-( 1 -methylethoxy ) -1 phenyl-N-1 H- tetrazol-5-yl- 
1 H- indole -2-carboxamide ; 

5-methoxy-1 -methy 1-3 ( 1 -methylethoxy ) -N-l H-tetrazol -5- 
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yl-lH-indole-2-carboxamide; 

3, 5-diinethoxy-1-phenyl-B-1H-tetrazol-5-yl-lH-indole-2- 
carboxamide ; 

3-ethoxy-5-methoxy-1 -phenyl-N-1B-tetrazol-5-yl-1 H-in- 
dole-2-carboxamide ; 

5-methoxy-1 -phenyl -3- (phenylmethoxy ) -N-1 H-tetrazol-5- 
yi-l-1H-indole-2-carboxamide; 

5-methoxy-3- ( 1. -.me thy lethoxy.) - 1 -pheny l-N-1 H-tetrazol-5- . 
yl-1 E-indole-2-carboxair.ide ; 

3-methoxy-N-1H-tetrazol-5-yl-1H-indole-2-carboxamide; 
3-ir.ethoxy-l -nonyi-N-1 H-tetrazoi-5-yl -1 H- indole- 2 -carb- 

cxamide ; 

5-merhoxy-3- (n-nonyloxy j -1 -pheny l-N-1 K-tetrezoi - 5 -y 1 - 
1 K- indole- 2 -carboxamide ; and 

3- (n-dodecyloxy ) -5-methcxy-1 -phenyl-N-1 H-tetrazol -5-yl- 
-1 H- indole- 2 -carboxamide . 

6. A compound according to Claim 2 having one of 
the following names: 

3- (diethylamino) -5-methoxy-1 -phenyl-N-1 H-tetrazol-5-yl- 
1 H- indole- 2 -carboxamide ; 

5-methoxy-3-(methylthio)-1 -phenyl -N-1 H-tetrazol-5-yl -1 - 
K-indoie-2-carboxamide ; 

5-methoxy-3-[ ( 1 -methylethyl )thio]-1 phenyl-N-1 H-tetra- 
zol-5-yl-1 H- indole -2 -carboxamide; 

5-roethoxy-1 -phenyl -3 ( phenyl thio) -N-1 H-tetrazol-5-yl-1 H- 
indole-2-carboxamide ; 

5-methoxy-3-(methylsulphony )-1 -pheny l-N-1 H-tetrazol- 5- 
yi-1 H- indole- 2 -car boxamide; and 

5-methoxy-3-[ ( 1 -methylethyl ) thio] -1 -pheny lme thy l-N-1 li- 
ter razol -5-y 1-1 K- indole-2 -carboxamide. 

7. A pharmaceutical composition comprising an 
effective amount of a compound according to any 
preceding claim in admixture with a pharmaceutically 
acceptable carrier or diluent. 

6. For use in a method of treating allergies in 
mammals, a compound as claimed in any one of Claims 1 
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to 6 or a pharmaceutical composition as claimed in 
Claim 7. 

9. .A process for the preparation of a compound of 
formula I as defined in Claim wherein R 4 is A, which 
5 comprises reacting a compound of the Formula (III) 



Q 




25 



wherein R 1 , Q, R 2 , and R 3 are as defined in Claim '\ 
with a compound of Formula (II) 
15 \ — S 

e 2 n — & li (n) 

H 

in the presence of a coupling agent. 

10. A process for the preparation of a compound 
20 of formula I as defined in Claim 1 wherein R 4 is B 
which comprises treating a compound of Formula (IV) 




wherein R 1 f Q, R 2 , a nd R 3 are as defined in Claim 1 
above by a known method or a variant thereof 



30 
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CIAIKS (for AT) 

1 . A process for preparing a compound having the 

following general formula (1) : 

Q 




and pharmaceutical^ acceptable salts thereof, wherein: 

R 1 and 0 are each, independently, H, an alkyl 
having frorr. one tc twelve carbon atoms, an aikoxy 
having froir one to twelve carbon atoms, roercapzo, an 
aikylthio having fron. one to four carbon atorr.s, an 
alkvl sulphiny 1 having fron. one to four carbon atoms, an 
a 1 k v 1 sj 1 phony 1 having from one to four carbon atoms, a 
hydroxy group, a nitro group, an amino group, a substi- 
tuted amino group or a halogen, R 1 being further 
chosen from a methylenedioxy radical attached to 
adjacent carbon atoms of the benzene ring; 

R 2 is K, an alkyl having from one to twelve carbon 
atoms, a phenyl radical, -e substituted phenyl radical 
or a benzyl radical; 

r3 i s h, an alkyl having from one to twelve carbon 
atoms, an aikoxy having from one to twelve carbon 
atoms, mercapto, an aikylthio having from one to four 
carbon atoms, a phenylthio radical, a substituted 
phenylthio radical, an alkylsulphiny 1 having from one 
to four carbon atoms, a phenyisulphinyl radical, a 
substituted phenyisulphinyl radical, an alkylsulphony 1 
having from one to four carbon atoms, a phenyl sulphonyl 
radical, a substituted phenyl sulphonyl radical, an 
arrino group, or a substituted amino group; and 
R 4 is O E N — S 

-8-*— C II im 

N — N 
E 



Or 



N ft 



B 
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which process comprises reacting a compound of the 
Formula (II) 




-3 



(m) 



CODE 



wherein R 1 , Q, R 2 , and R 3 are as defined above with a 
compound of Formula (II) 



> — s 



(a) 



in "the presence of a coupling agent to form a compound 
of Formula (I) in which R 4 is Aj or 

treating a compound of formula (IV) 



wherein R 7 , 0, R 2 , and R 3 , are as defined above by a 
known method or variant thereof to form a compound of 
formula (I) in which R 4 is B; and r if desired, forming 
a pharmaceutical^ acceptable salt thereof. 

2. A process according to Claim 1 r wherein R^ is 




-C-K ^ 

M — N 
E 

3. A process according to Claim. 1, wherein R- i 




E 



4. A process according to Claim 2, wherein R 3 is 
alkoxy . 

5. A process according to Claim 4,. in which one 
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of the following compounds is prepared: 

3-methoxy-1 -methyl -N-1 H-tetrazol-5-yl-1H- indole-2-car- 
boxamide; 

1 - hexvl -3 -met hoxy-K-1 H- tetrazol -S-yl-1 H- indole -2-carb- 
5 oxairdde; 

3-methoxy-1 -nony 1-N1 H-tetrazol- 5 -y 1-1 H- indole -carbox- 
amide ; 

3-methoxy-1 - ( pheny lmethyl ) -1 N-1 K- tetrazoi-5-y 1 -1 ^-in- 
dole- 2- car boxamide ; 
10 3-methoxy-l -pheny l-N-1 K- tetrazol -5 -yl -1 H- indole -2 -car - 
boxamide ; 

1 -pher.y 1-2 ( pheny Imetnoxy )-K - 1 H-tetrazol -5-yl -1 K- indole - 

2- carboxar.i de ; 

3- ( 1 -methylethoxy ) -1 -pheny I-K-l H- tetrazol - 5-yl-l K-indo- 
15 ie-2-carboxamide; 

1 - ( 4-methcxypheny 1 ) -3- ( 1 -methylethoxy ) -N-1 H-tetrazol- 5- 
y 1 - 1 K-indole-2-carboxamide; 

5-chloro-3- ( 1 -methylethoxy ) -1 pheny l-N-1 H_- tetrazol -5 -y 1- 
1 H-indole-2-carboxamide ; 
20 5-methoxy-1 -methyl-3 ( 1 -methylethoxy ) H-tetrazol-5- 
yl-1 H-indole-2-carboxaroide; 

3 , 5-dimethoxy-1 -phenyl -N-1 H-terrazol - 5-yl-1 H- indole -2- 
carboxairdde ; 

3-ethoxy-5-methoxy-1 -phenyl -N-1 H-tetrazol -5 -yl - 1 K-m- 
25 dole-2-carboxamide ; 

5-methoxy-1 -phenyl-3- ( pheny lmethoxy } -N-1 H-tetrazol -5- . 
y 1-1-1 K- indole -2- car boxamide ; 

3-methoxy-3- ( 1 -methylethoxy ) -1 -phenyl -N- 1 H-tetrazol -5- 
y 1 - 1 K_- indole -2 -car boxamide ; 
3 0 3-metho>:y-N-1 H-tetrazol -5 -yl- 1 H- indole- 2- car boxamide ; 
3-methoxy- 1 -nonyl -N-1 IT- tetrazol -5-y 1-1 H- indole-2-carb- 
oxamice ; 

5-nethoxy-3- ( n-nonyloxy ) - 1 -pheny 1 -N-1 H-tetrazol -5 -yl- 
1 H-indole-2-carboxamidc ; and 
3 5 3 - ( n-dodecy lox y ) -5-methoxy-1 - phenyl -N-1 H_-tetrazol-5-y 1- 
-1 H-indole-2-carboxamide. 
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6. A process according to Claim 2, in which one 
of the following compounds is prepared: 

3-(diethylamino)-5-methoxy-1 -phenyl-N-1 H-tetrazol -5-yi - 
1 H- indole- 2 -carboxamide ; 
5 5-methoxy-3- (methylthio) -1 -phenyl-K-1 K-tetrazoi -5-y 1 - 1 - 
H- indole- 2 -carboxamide ; 

5-methoxy-3-[ ( 1 -methylethyl ) thio ] -1 phenyl-N- 1 H-tetra- 
zol -5-y 1-1 K-indole-2 -carboxamide ; 

5-methoxy- 1-phenyl-3( phenyl thio) -K- 1 K-tetrazoi -5 -yl-1K- 
10 indole-2-carboxamide ; 

5-methoxy- 3- (methyl sul phony ) - 1 -phenyl - If- 1 K- tet raz ci - 
yl-1 H- indole- 2 -carboxamide ; and 

5-methoxy- 3- [ (1 -methylethyl ) thio] -1 -pheny lmethyi -K-1 H- 
tetrazol - 5-y 1-VK- indole- 2-carboxamide. 

15 7. A process for preparing a pharmaceutical 

composition which process comprises combining an effec- 
tive amount of a compound prepared in accordance with 
any preceding claim together with a pharmaceutica lly 
acceptable carrier or diluent. 

20 8. For use in a method of treating allergies in 

mammals, a compound prepared by a process as claimed in 
any one of Claims 1 to 6 or a pharmaceutical composi- 
tion prepared by a process as claimed in Claim 7. 

25 
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Novel acidic indole compounds and their use as antialiergy agents. 
®„THf^!.?.. d l^ OSed pounds having the following R 3 is H, an allcyl having from one to twelve carbon atoms 



general formula (I): 




(I) 



an alkoxy having from one to twelve carbon atoms, mer- 
capto, an alkylthio having from one to four carbon atoms a 
phenylthio radical, a substituted phenylthio radical, an alkyis- 
ulphinyl having from one to four carbon atoms, a phenylsul- 
phinyl radical, a substituted phenylsulphiny! radical, an alkyl- 
sulphonyl having from one to four carbon atoms a 
phenylsulphonyl radical, a substituted phenylsulphonyl rad- 
ical, an amino group, or a substituted amino group; and 



O K 



or 



and pharmaceutical ly acceptable salts thereof, wherein: 

R 1 and Q are each, independently. H, an allcyl having from 
one to twelve carbon atoms, an alkoxy having from one to 
twelve carbon atoms, mercapto, an alkylthio having from one 
to four carbon atoms, an alkylsulphinyl having from one to 
four carbon atoms, an alkylsulphonyl having from one to four 
carbon atoms, a hydroxy group, a nitro group, an amino 
group, substituted amino group or a halogen, R 1 being 
further chosen from a methylenedioxy radical attached to 
adjacent carbon atoms of the benzene ring; 

R 2 is H, an alkyl having from one to twelve carbon atoms, ^npr.smg me compounos ma w 
?cah radical ' a substituted phenyl radical or a benzyl rad- the compounds are also disclosed. 
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